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Germanium is eble to catalyze several redox reactions (Refs : 
1,2). The authors wanted to investigate the kinetics of gone oe 
these reactions in the case of various Ge-samples with aiffer-- 
art conductivity in the case of a concentration change of the 
current cazriers within ea wide range. This can facilitate the 
understaniing of the mechaniem of the semiconducscr catalysis. 
The kinatica of the reaction mentioned in the title was invest~ 


wan 
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and at 107 - 107° torr. The mentioned dehydrogenation waa in- 


vestigated at 200-270°. A reduction of the reaction rate (Figs 
1:1-4 cursive) took place in the case of subsequently carried 


out ethanol compositions on Ge, trained at 850°, This was stop- 
ped after the fourth experiment. Beside hydrogen and acetal- 
dehyde also ethylene was found to exist in the gas phase. Its ; 
content was reduced from experiment tc experiment. The hydrogen: 
pressure was in all experiments equal to the summed pressure 

of acetaldehyde and ethylene (accuracy 2--3%). The authors as- 
sume that the fresh Ge-surface adsorbs an oxygen melecule from : 
ethanol (reaction I) thanks to its great affinity to oxygen. 

The covering of the Ge-surface with adsorbed oxygen leads to ; 
the breaking-off cf the reaction (I). As late as from the fourth 
experiment on only the process of the catalytic dehydrogenation 
takes place on the Ge~powder. The chemosorption of oxygen was 
carricd out after the fourth experiment in order to clarify the 
effect of a complete covering of the Ge-surface with oxygen. 

The curves 5-8 (Fig 1) belong to the subsequently carried. out 
experiments. They describe the kinetics of the hydrogen separa- 
tion under the given conditions. Since the pressure of the 
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acetaldehyde formed on the oxidized surface surpasses consider- 
ably the hydrogen pressure the removal of the adsorbed oxygen 
according to the rsaction (III) is to be assumed. The catalytic 
reaction (II) proceeds then on the surface free from oxygen. 
Thus, adsorbed oxygen can in the case of the system germanium- — 
-ethanol approach te the stationary activity of the catalytic 
dehydrogenation from the side of the surface free from oxygen 
as well as from the side of the surface completely covered by 
the adsorbed oxygen. Figure 1 shows the electronic character~ 
istics of the alloyed Ge-~samples, the logarithm of the pre-ex- 


ponential multiplier (k,) and of the seeming activation energy 


(E) of the catalytic ethanol dehydrogenation. The results des- 
cribed clarify to a certain extent the often discussed problem, 
of the catalytic equivalence of the p- and n-semiconductors. 

The authors assume with a certain security with respect to the 
reaction mentioned in the title that the activation energies on . 
the p-germanium ara considerably lower than en n-germaniun. 

This conclusion does, however, not hold in the case cf all other 
reactions (Refs 6,7). The range of the investigated systems is 
to be widened and the catalytic processes are to be more tho- 
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ABSTRACT: The author investigated the jrreversible process A + B ——* AB: 
+ B 
as 


which proceeds according to the scheme. A ae ae on 3 
A 


B hon = in which each arbitrary phase may be employed 
for control. A series of peculiarities of the kinetics of 
semiconductor catalysis occurs already in the most simple case 
if the reaction proceeds under control of chemisorption of one 
of the initial substances, for instance A. The composition of 
the activated complex [K] is determined by the final result of 


this phase and by the type of the active centers participating 
Card 1/3 in the adsorption. For a group of i equal partial sections the 
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. Th j semiconductor catalysis with controlled chemisorption 


rate Wy may be expressed py the following equation: 


W. -an, /3 . -va[a},/o* ~ pa (AB) /a* vont [x5] [4] (1) 


i 
where Ty jg the number of molecules A in the yolume} fa) je the 


concentration of a-molecules» pas] igs the concentration of 

molecules of the reaction products: The ratio § of the surface 
to the yolume of the reactor is included in the coefficient d- 
denotes the frequency of conversion of the activated complex 


into completely chemisorbed molecules> [ % is the concentra- 
gion of the 4-th centers which are contained in (K\3 xe js the 
equilibrius constant for (x | according to equation (2a): 
(2a) KG * cae)” (-FE ~ eat t eZ dV)| * 
? Cae i(AV=0) es 

1 1 . 
= exp [ (et) (-F¥)| Fs xe M wnere My = exp |(R?) (env Ft 
+ e DAV) - (2b) Fy (av=0) 18 the free enetey of formation of 
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Stroyeniye veshchestva 1 spektroskoplya (Structure of Matter 
and Spectroscopy) Moscow, Izd-vo AN SSSR, 1960. 113 p. 
Errata slip inserted. 2,300 copies printed. 


Ed.: K. V. Astakhov, Professor; Tech. Ed.: T. P. Polenova. 


PURPOSE: ‘This collection. of articles is intended for physicists 
and chemists interested in spectroscopic methods of research 
on the structure of molecules and related problems. 


COVERAGE: The articles contained in this collection were 
taken from the editorial files of the Zhurnal fizicheskoy 
khimii (Journal of Physical Chemistry) and are concerned 
with spectroscopic methods in research on the structure of 
molecules, the hydrogen bond, isotopic effects, problems 
in magnetochemistry, the structure of aqueous solutions of 
electrolytes, and the chemistry of complex compounds. - Refer- 
ences accompany individual articles. 
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catalysis. Tt can be assumed, as some special reactions show, that the eenclusion 
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catalyses. Nevertheless, for the practical selection of the catalyst for & definite —— 
reaction, some additional demands must be taken into account, in the first place 
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TEXT; The author describes how the significance of the chemical aspects in 
the physics of gemi-conductors grew with the development of this field and 
mentions scientists, such as A.F. Ioffe (USSR) and V. Shottky (Germany), 

who where amongst the first to recognize the importance of the chenistry 

of solids in this connection. The basis for most of the practical appli- 
cations of semi-conductors lies in the replacement of mechanical and electro- 
technical instruments and special tubes with "crystallo-chemical consatruc— 


tions’, in which gections and layers ‘having a special chemical and micro- 
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chemical composition aré created as a result of appropriate chemical pro- 
cessing of the semi-conductor and which results in the solid body acquiring ae 
certain electronic properties. Mechanical current rectifiers, vacuus tubes, 
replaced successfully by solid rectifiers, are given as an example of this 
stipulation. The action of the, latter is based on the special properties 

of the occurring potential barrier. Reference is further made to the prin- 
ciple of semi-conductors used for the direct cooling with an electrical 
current, i.e.; semi-conductor refrigerators. This prinéiple is based on 
Peltier's heat absorption, when an electrical current passes in 4 given 
direction through the border lines petween N and P (electron-conducting 

and hole-conducting, respectively, ) conductors. In this case the electro- 
conductivity is only slightly dependent on the temperature, which is a 
characteristic of degenerated semi-conductors (semi-metals, Ref.1). Ioffe 
(Ref. 2) showed that the semi-conductor properties of solids depend on the 
close-range order, which, in turn, is determined by the electronic type and 
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degree of polarity of the chemical bond, the ratio of the particle radii, 

which form the crystal lattice, and also by the presence and distribution 

of the admixture atoms. A second cause for the development of the chemical 
aspect is given as the inability of satisfying the physical requirements of 
semi-conductors and their many forms of application in materials with cer- 

tain electronic properties on the basis of only easily available and well- 
studied substances. The study of the chemistry of rare elements and the 
synthesis of new elements and compounds were the result. The discovery of 
the group of binary and more complex semi-conductor iso-electronic analogies |; . 
of the elements of the IV group, of the general type AlIIpv; alIpvVlI, etc., \ 
are given as an example of the results of directing investigations toward 

the chemical bond, to electronic characteristics of solid bodies, etc. The 
characteristic feature of the so-called third stage of the chemical develop- 
ment in the field of semi-conductors was the penetration of models and 
theoretical and experimental methods of the physics of semi-conductors into 
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the main sections cf chemical theory. New conceptions arose on the 
mechanism of the chemical transformation of solids and high-molecular com- 
pounds and their reactivity. In the case of an ideal self(i)-conductor, 
there are no admixture levels between the valency and conductivity strips. 
The fraction U/Kt is used to determine whether a body can be considered an 
insulator or semi-conductor, where U is the width of the forbidden zone, 

k the Boltzmann constant, T the absolute temperature. It is approximately 
assumed that in self-conductivity and normal mobility of the charge 
carriers the crystal behaves as a semi-conductor at u/kT less than 150 and as 
a dielectric at U/kT more than 150. The energy spent on the formation of 
charge carriers, as well as the mobility. characterizes the entire lattice 
and not only an isolated asom. The excitons, first described by Ya.I. 
Frenkel! (Ref. 3) are said to play an important role in the transportation 
of the activation energy within the lattice and between its volume and sure 
face. Electrons and electron holes are the main charge carriers in semi- 
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conductors and metals. Sections of the volume or surface of the lattice 
which are potential depressions for the charge carriers play an important 
role in certain physical processes in the semi-conductors, such as energy 
dispersion in electroconductivity or luminescence. The internal photo- 
effect which leads to the occurrence of electronic conductivity in insula- 
tors, for example, is said to be due to the irradiation of semi-conductors 
and insulators with light of a certain wave-length, which creates additional 
charge carriers and excitons in the crystals, their concentrations attain- 
ing super-equilibrium. Primary photo-physical and radiation-chemical pro- y 
cesses are said to be accompanied by various chemical transformations in 
semi-conductors. Fading of colors of certain organic dyes is given as an 
example (Ref. 4). The chemical decomposition of azides is outlined as an_ 
example of similar effects noted in many types of chemical processes, which 
take place within the semi-conductor or on its surface. A detailed study 
was made of the kinetics and mechanism of decomposition of inorganic and 
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organic azides, since great practical significance is attached to some of 
the compounds of this group, as initiating explosives, sombined with the 
simplicity of the products of reaction. For the inorganio azides the final 
products are free metal and molecular nitrogen. The path taken by the 
nitrogen in its photochemical decomposition, and forming No, is followed. 
The scheme of the No formation from the oxidation of Nz is given. The path 
followed by the metal is also outlined. The importance of the exciton in 
the photolysis is explained as facilitating the transfer of the electron 
from the valency band to the conductivity band. Electrons, holes of con~ 
ductivity and excitons probably participate in the decomposition of azides 
with X-rays and gamma rays, rapid electrons and heavy particles. The 
described theory shows that the major stages of the azide decomposition are 
significantly different from the usual homogeneous reactions. The spectro- 
scopic study of the azides showed that energy of the edge of the absorption 
strip corresponding to the formation of conductivity electrons according to 
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the scheme WN. + hv —»Nz +n decreases with a growth of the metal ioniza- 
tion energy ~(J), which’ takes part in the formation of the azide lattice, 
i.e., U decreases with a growth of J. The general picture obtained for the 
azides was found to be characteristic for the oxidation-reduction reactions 
of the phase types: Solid body 1—> solid body 2 + gas, and solid body 1 + 
gas 1 —)solid body 2 + gas 2. Other processes in the solid phase are dis- 
cussed. A similar primary process is said to be probable for the primary 
chemical stage of the decomposition of many salts, the anions of which, in 
the neutral state, are unstable (Ref. 8), for example for oxalates, 

C50 “—3C50, + 22 —3 200 + 2n. Similar electron-excitation mechanisms 
are expected for basic reactions in the formation of metals, by the re-~ 
duction of oxides, sulfides, ete. The author points out that the entire 
modern theory and practice for controlling the properties of the emulsion 
of silver halides, applicable to the usual photographic process, roentgeno- 
graphy, electron recording in electron apparatus, to radiography, etc., is 
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based on the semi-conductor process mechanisms which are not gone into in 
this article. A discussion follows of the electronic mechanisms of hetero- 
geneous catalysis on semi-conductors. Only the main laws and initial re- 
gularities of the subject are given, based on (Ref. 9-12). Semi-conductors 
are said to be dominant as the latest solid catalysts of the oxidation-re= 
duction reactions in the gaseous and liquid phases. A high correlation is 
present between their catalytic and electron-physical properties. A new 
effect noted also in other types of surface-chemical reactions is the effect 
on the rate, kinetics and gelectivity of processes, which is due to the 
electrical charging of the surface of the semi~conductor in relation to its 
volume (Ref. 17-18). According to Ref. 18; the charging, in combination with 
the heterogeneous nature of the surface, determines the final form of the 
kinetic equations of catalytic and chemosorption processes. The work per- 
formed on the electron emission, which is a starting point in all physical 
phenomena associated with the electron emission or with their redistribution 
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between the various phases and layers, appears to-be one of the main factors 
of semi-conductor catalysis (Ref. 24). The author states that in a usual 
semi-conductor catalysis and in catalysis on gemi-conductors when irradis:ed 
with light, distance effects can be obtained. Characteristic distance 
effects are noted in semi-conductor catalysis when the catalysts are irra- 
diated with light during the process. In oxidation-reduction catalysia on 
gemi-conductors free electrons and holes of the surface take an active part. 
The chemical bonds which are formed in chemosorption .and catalysis in active 
sections have been more clearly investigated as result of studies made on 
spectral, electronic and magnetic methods of investigations. ‘The interest- 
ing results of these investigations are not dealt with in this article. 

The biochemical processes are discussed in the following sequence: general 
features, mechanisms of photosynthesis; low-temperature polymerization. 

The author points out here that semi-conductivity is a phenomenon not only 
of inorganic substances with a crystalline structure, but also of liquids 
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and organic substances. The biological photosynthesis is used ag an 
example for illustrating the penetration of semi-conductor theories into 
biology, bio-chemistry and biophysics. A new vast region for the applica- 
tion of semi-conductor processes was found in radiation chemistry of con- 
densated systems, in polymerization, reactions of free radicals, and in 
chemistry of low-temperatures. The question is raised as to the probabili- 
ty of these mechanisms occurring in ordinary organic reactions. It is 
pointed out that only the close-range order is required for semi-conductor 
phenomena to occur, as well as the collectivization of charge carriers in 
the conductivity strip. The author is inclined to believe that in all cases 
where the organic chemist deals with complex conjugated bonds, the semi- 
conductor approach is a lawful addition to the more traditional chemical 
approach. There are 51 references: 36 are Soviet, 12 English, 3 German. 
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2. Nz form.e+eP NZ guy ee oP 
3. Nz sur.eeeP — >No gas vol. + Neur, ++ +P 
4, NourgeeP + N3—9 No + 2 Oiur, +2 or 
3°. Ngt gun. eeeP +N3 gur, >No + 2@Ogur, +2 


where () is the designation for the neutral anion vacany. ; X 
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Anomalies of Catalytic Oxidation of CO on Oxide-Semiconduotors' 
Doklady Akademii nauk SSSR, 1960, Vol 130,Hr1, pp 122-125 (USSR) © 


The author explains the processes in the oxidation of CO on oxide 
semiconductors by means of the band model semiconductor (SC). He 
discusses the varying course of CO-sorption in the presence and - 
in the absence of oxygen. The increase in the work function 

due to 0 is based on the reduction of the band deformation due. 
to self~charging of the surface of SC surface in the cheao- ; 
sorption of CO. An equation is deduced and discussed for the 
influence of 0 on and for the energy Echem of cheaosorption. f: 


fhe observed pre-sorption effect is traced back to the 
positively modifying effect of the adsorbed oxygen. The influence 

of the acceptor gas on the band deformation increases when & 
downward deformation existed at the beginning, whereas it 
decreases in the reverse case (Fig 1). The modifying effect of 0 
ia therefore intensified by additions which reduce the work 
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function, on the other hand, it is inhibited by additions which 
increase » At low total pressure of the reacting gas mixture 
and at high temperatures the pre-sorption effect is bound to 
isappear. The same takes place when the band deformation of SC 
is compensated by an electric field or when the chemosorption- 
and the catalysis rate are adapted (Fig 2). The inhibiting 
effect of water vapor on CO-oxidation is explained by the 
increase of the Fermi level due to the surface charge of SC 

(Ref 13) observed by V. I. Lyasnenko, and as a result of the 
intensive adsorption of H,0. Figure 3 shows the modifying We 
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effect of additions (Li to NiO and ZnO). An almost complete 


aerrelation exists between the changes of p and Boat 


{= activation energy of catalysis). There are 3 figures and 
48 references, 15 of which are Scviet. 


ASSOGIATION: Institut fizicheskoy khimii Akademii nauk SSSR 
(Institute of Physical Chemistry of the Academy of Sciences, 
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ABSTRACT 3 Several research workers (Refs 1-3) found when comparing 
the activity of catalyzers that the relation in ko 


= const + PE exists between the coefficients k, and E of 


the Arrhenius-equation kek exp(-E/RT). Similar results were 
obtained by the first-mentioned author in collaboration 
with Le V. Rozenkevich (Ref 4). This compensation effect 
occurs mainly in reactions with condensed phases: G. M. Zha-~- 
brova (Ref 1) set up the equation: In k = const+ JE", where 


n is between 1 and 3. After a survey of publications dealing 
with this suodject and mentioning a paper by L. D. Landau 
(Ref 15), the authors make an attempt at explaining the con- 
Card 1/2 pensation effect. For this purpose, they proceed from a yo 
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statistical method of calculating the velocity of activation 
processes on solid phases, which was developed by the se- 
cond-mentioned author (Ref 17). The activation process thus 
consists of a finite number of elementary events. Bach of 
these events is due to the fact that the energy E? which 
equals a critical value Ek or exceeds this value, happens 
to concentrate in a volume d3 which has the magnitude of a 
particle volume, the energy in the surrounding volume 1 
being correspondingly reduced. The compensation effect might 
be based upon the probability of the concentration of an ex-~ 
cess energy E! >, ES kt? depending on the local temperature 
in that volume 13 fn which the elementary event takes place, 
There are 19 references, 14 of which are Soviet. a 
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Investigation of the Adsorption of Unsaturated Carbon Fluorides 
CoP, and CLF, in the Electron Projector ys 

ae Akadenii nauk SSSR, 1960, Vol 130, Nr 3» PP 577-580 
USSR 


The authors refer to publications (Refs 1-4) dealing with the 
discrete bright spots becoming visible on the screen of an. 
electron projector at a gas pressure of 107° - 107? torr. They 
discuss the explanations given by other scientists and in this 
connection quote I. I. Trettyakov (Ref 3) who found out that in 
the case of small gas molecules there is 4 connection between 
the electronic structure of their molecules and the shape of 
the spots. S. 2. Roginskiy (Ref 4) set up @ hypothesis, accord~ 
ing to which the JT-electrons of the double bonds take part in 
the formation of spots, in which connection the bound biradicals 
formed with adsorption play the principal pert. In the present 
paper, this hypothesis was checked by means of chemically 

inert unsaturated carbon fluorides. The gases COPA and CF 
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were offered by Academician I. L. Knunyants. The experimental 
part describes the regulation of the desired gas pressure in 
the range 107* ~ 107 torr by means of active carbon. The 
pictures of such spots are shown in figures 1-4. The following - 
conclusions are drawn: 1) the connection betwoen. the appearance 
of double spots and rings on the one hand, and the double bond 
on the other, is confirmed. The phenomenon can be: repeated 
several times without the addition of new gas amounts. ¥ 
2) It was not confirmed that micropoints must by all means par- 
ticipate in the formation of molecule images; 3) Rings were obe 
served only in the case of the less symmetrical CAF ¢ nolecules. 
4) The clearness of the molecule images and their lifetime rise 
with dropping temperature, in which connection the change in 
the images is well observable. 5) The data obtained do not 
contradict the hypothesis of a radicalization of the Tl -bonds. 
The formation of such radicals by the separation of the Ji-bond 
is possible both before adsorption, in the space around the 
point, and in adsorbed molecules. 6) The geometrical inter~ 

Card 2/3 pretations of the images and of their changes shown in 


ESOS SERPS FST PRATER Se GAPS Ser SOLA ASRS SSSR MRTG MEO ATER en : y 
ELI RU eee TEE TEES ei Pes ep be rie went . i 
ae Ps fe ed 


APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0014451 


"APPROVED FOR RELEASE: Tuesday, August 01, 2000 CI 


A-RDP86-00513R001445. 


ee ee. Toes Sie Fer: 


SEES SEILER a EES SSS I SE EEE NR LET EY BM SPER CREE EELS BY 


679hh 


Investigation of the Adsorption of Unsaturated 8/020/60/130/03/026/065 
Carbon Fluorides C,F, and C Fe in the Electron BO04/B011 


Projector 


ASSOCIATION: 


SUBMITTED: 
Card 3/5 


APPROVED FOR RELEASE: Tuesday, August 01, 2000 


a4 3 
references 1,2, are insufficient. From the fact that molecules 
differing as to structure, yield well reproducible images of, 
the sane form it may be concluded that a complicated relation» 
ship exists between the image form and the electronic structure ; 
of the molecule, It is assumed that the molecule images re- a 
produce the probability of the distribution of the electron 
cloud of such electron shells as participate in the JT-bond. 
The low chemosorption character of the molecules investigated 
allows the conclusion that the separate bonds remain localized 
on the molecules, The authors thank I. A. Bespalova for his 
collaboration, There are 4 figures and references, 4 of 
which are Soviet. 
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ppe 413 = 416 


TEXT: While the relationship between the electrical properties and the 
catalytic and adsorption properties of metallic oxides has been in- 
vestigated in many previous papers (Refs. 1-3) no such papers exist te 
as regards metallic sulfides. In their investigations the authors used 

NiS in order to study the effect of various additions. of non-bivalent Ww 
metal sulfides (Li,8, In,§;) and to compare them with the behavior of 


NiO (with additions of Li,0 and In,0;)- The nickel sulfide was obtain- 
ad from NiCO, (ive. NiCO,.+ Li,C0,, Nico, + In(NO3)3) by perenne 
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through H,S at 450°C. The X-ray analysis made by M. Yao Kushnerey showed 


that NiS was obtained 4s B-form with a hexagonal crystal atructure. The 
specifis surface was determined with the equilibrium isotherm of the ad- 
gorption of krypton at -195°C according to Brunauer, Emmet, and Teller. 
The tablets formed from the Nis powder at 4000 atm had a resistance of 
4.2 ohm.cm which increasad in the range of 78-573°K in accordance with 4 
rise in temperature. It can therefore be said that within this sphere 
NiS possesses metallic confuctivity. & measurement of the thermo-emf 
showed that NiS is a aemiconductor of the n-type. The decompesition of 
hydrazine ocours at 1 torr in accordance with the reaction equation 
NOH, —pN, + ANH, « In nickel oxide it is accelerdted by adding Li,0; 


while it is retarded by adding In,0, (Fig. 1). In the experiments with 


NiS palladium was used in order to check wheather hydrogen was liberated. 
Since this was not the case the reaction proceeded according to the 
above equation. The kinetics of the reaction was investigated by mea- 
suring the nascent nitrogen. Fig. 2 shows the kinetic isotherms of the 
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desomposition of NH, at 60, 75, and 100°C in tho soordinates 
Log(~APy i ), log t. Fige 3 shows the dependence of the composition of + 
and Py a speed of the reaction incresses from 60-150°C and de- 

< 
creases after 150°C. The assumption that this is due to a poisoning of 
N3iS by NHz was proved by pre-treating Nis with NHz. NH retards the reace 
tion. Figo 4 shows the isotherms of the reaction at 75°C and with addi- 
tions of O62 ~ 100 at& of Li or O02 ~ 1.0 at% of In to NiS. Furthermore, 
the dependence of the speed of the reaction on thsse additions is shown. 
in the sase of an addition of 0.2 até of Li the maximum rate was observed 
which ia the same as the maximum rate of dependence of the work function — 
on Li or In additdon as measured by E. Kh. Yenikeyev. In general the ef~ Ae 
fect of these additions on NiS is less than on NiO. A further observa~ 
tion of the authors is that only a single preparation was investigated 
with 0.2 at% of li so that the conformity of the result with that obtain- . 
ed by Yenikeyev may well be a matter of coincidence. There are 4 fig- 
ures and 5 references: 4 Soviet and 2 German, 
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3/020/60/133/03/11/013 


BO004/B056 
AUTHORS : Khuan-Yu-mey, Keyer,; N. P., Roginskiy,; S. Z., Corresponding 
Member AS USSR 
4 
TITLE: Chemical Adsorption on Pure NiS and on NiS With Admixtures 


PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol. 153, No. 3, 
pp- 641 - 644 


TEXT: The authors investigated the chemical adsorption of oxygen and 
acetylene on pure NiS and on NiS with admixtures of Li,5 (0.2, 0.5, and 


1.0 at% Li) and In, (0.2, 0.5, and 1.0 at% In). The production of pure 


NiS and of NiS with admixtures has been described in an earlier paper. 
The adsorption was carried out in a vacuum apparatus, and the pressure 
drop of the gas introduced was measured. The adsorption of 0, occurred at 


25 - 65°C. It exerted no influence on electrical conductivity. Fig. 1a 
shows the kinetic isothermal lines of oxygen adsorption on pure NiS. 
They obey equation (1): a= ac/2, The values of A and 1/n increase with 
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rising temperature (Table 1). Fig. 1b shows the kinetic isochronous curve 
108 Gee const = f(T), (t = 30 min). It obeys equation (2): qe qa, exp(BT). 
Equations (1) and (2) correspond to an inhomogeneous surface with an ex- 


ponential distribution function (3): 9(E) = H exp(aE). a and H are in- 
dependent of temperature, and were calculated fron the adsorption iso- 


thermal lines: «£0.69.107> (cal/moie)~', H=1.1.107! (mole/cal). It 
follows from Fig. 2 that admixtures of Li,s and In,S, decrease the 


specific adsorption rate. Though the adsorption kinetics continues to 
obey equation (1), the values for a and H are changed (Table 2). Li,S 


decreases the activation energy of O-adsorption, and In,8, increases it. 


The adsorption of acetylene was investigated at 100, 125, and 150°C. 
Fig. ja shows the kinetic isothermal lines of the adsorption of C,H, 


on pure NiS in the coordinates log a, log t. Also in this case, 
equation (1) continues to hold. Table 3 gives the values of A and 1/n 
which rise with temperature. Fig. 3b shows the isochronous curve of 

CoH, adsorption on pure NiS, for which equation (2) also holds. The = 
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character of the kinetic isothermal lines igs not changed by the 
admixtures (Fig. 4), but the adsorption rate ig reduced both by Li,s and 
In,8 5° Table 4 gives the values for the activation energy E, calculated 
according to EB = RT In (t/t,)- B is decreased by Li,S, whereas In,8, 
causes no change. For the dependence of the adsorption energy Eds on the 


degree of population of the surface, the equation 
Eas = 22.5 + 4.4 10g 4 kcal/mole is given, and for the distribution 


function of the active zones the equation 
9(E. as) = 0.25.107° exp[0.55-10"'?] -Byag- There are 4 figures ,- 4 tables, 


and 6 references? 7 Soviet and 1 German. 
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5 /020/60/133/004 /o40/040Kxx 
BOO4 /B067 


AUTHORS: “Roginskiy, S.Z., Corresponding Member of 
Yanovskiy, M. I., Lu Pey-chzhan, Gaziyev, 


the AS USSR, 
G. A., Zhabrova, 


G. M., Kadenatsi, B. M., and Brazhnikov, V. V- 


TITLE: Rapid Chromatographic Method of Measuring 
Isotherms of Gases and Vapors 


PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol. 13 
pp. 878-881 


the Adsorption 


3, No. 4, f 


TEXT: Since in heterogeneous catalysis the dimensions of the specific 


surface are of great importance, the authors attempted 

method of determining the specific surface. Their studi 
paper by J. N. Wilson (Ref. 1) where the relation betwe 
graphic curve and the form of the isotherm is theoretic 
results were compared with those of the ordinary vacuum 
shows the scheme of the experimental ae aratus. The gas 
ionization detector on the basis of pml47 (Ref. 5). The 
heptane was measured. Nitrogen and sometimes argon were 
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The height of the steps recorded corresponds to the initial concentration 

Co of the adsorbate. The desorption curves recorded on blowing the pure 
carrier gas through the column permit the calculation of the isothermal 

line of adsorption. In a variation of this method, the column is not 
saturated, but the sample is periodically injected into the column through 
which the carrier gas flows. The experiment then lasts only 10-15 min. On 

the assumption of an immediately established equilibrium and the absence 

of longitudinal diffusion, the adsorption was calculated from the following. 
equations: f(C) = WkS, /ug (2), where f(c) is the amount of the substance 


adsorbed by 1 g of adsorbent (mmole/g) in which C is the e uilibriun 
concentration; k is the constant of the detector (mmole/em .cm); u is the 
speed of the recorder tape; & is the weight of the adsorbent (g); and Sy 

is the area below the desorption curve, The following adsorbents were used: 
refractory diatomite bricks, silica gel of the type E (Ye), nickel- 
hydroxide gel, nickel catalyst, MgO produced from Mg(NO;)o, gn0+14.5 ZnSO qi 


and carbon black. The values for MgO, silica gel Ye, nickel hydroxide, and 
diatomite were in good agreement with those obtained by the vacuum 
technique. For adsorbents with a large number of very narrow pores (active 
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Rapid Chromatcerapnic Hetnod of Measuring the $/020 60 /133/004 /o40/o40x% 
Adsorption Isotherms of Gases and Vapors BO004 /BO67 
coal) -the results were unsatisfactory- The range of application of the 
‘ chromatographic method must be further studied. The authors thank 
I. Ye. Neymars and M.- A. Piontrovskiy for preparing the coarse-pored 
silica gel Ye and nickel-hydroxide sampies- there are 4 figures; 4. table, 
4 British, 1 Dutch, and 4 Hungarian. 


and 5 references: 2 Soviet, 1 US, 
xhimii Akademii nauk SSSR (Institute ae 
£ the Academy of Sciences USSR) — oe 


"+ aggocraTIoN: Institut fizicheskoy 

eee of Physical Chemistry 9 
9: bubbler with adsorbate; 
recording potentiometer; ae 
42-15: rheometers- 


SUBMITTED: | January 28, 1960 : 

Legend to Fig- 4: 4: eylinder with carrier geSj 
‘3: chromatographic column; A: gas analyzer; 9+ 
 $-10:. fine-regulating valves; 11: four-7ay cock; 
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; ; a ae 
BOOd /BO64 
/4 1322S” 
AUTHORS: Stepanov, Yu. Ne; Margolis, L. Ya. and Roginskiy, S+ 2+) 
@orresponaing Member AS USSR 
TITLES: The Kobility of Modifying Admixtures in Silver 


PERIGDICAL: Doxlady Akademii nauk SSSR, 4960, Vol. 133, No. 6, 
pp. 1384-1387 


TEXT: In the introduction the authors discuss papers on the modification 
of the catalytic activity of metals with admixture of emall quantities 

of metal?oids (Refs. 1-13). In the present. paper, they investigate the 
pehavior of admixtures, the change in their concentration, and, their 
escaping from the metal. Silver powder was tagged with 0136, ee or 

329 ty adsorption of NaCl, KI, or Nay5Oys and then pressed to tablets. 


The regularity of distribution of the admixture was examined with an end 
window counter. The silver tablets were then heated with gas mixtures. 


Fig. 1 shows that the heating of the tablets with air or nitrogen to 
300°C did not brins about a change of the specific radioactivity, whereas 
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air with 3% ethylene reduced the radioactivity under the same conditions. 
The authors assumed that a reduction of chlorine to HCl takes place, 

and that all reducing agents containing hydrogen are bound to cause the 
same effect. The experimental data of Table 1 (reaction with H,, CoH,» 
Ny + 5-3% i-C, HOH, Ny + 276 CoH,0, CO) confirm this. Only CO proved not 


to reduce radioactivity. Further experiments were conducteg to determine 
HCl in the reaction products. Silver tablets containing C1: were heated 


with CoH, to 300°C. Bb silver tablet cooled to 40°C stood at a distance of 


15 cm. &fter five hours of experimenting the silver_plate had become 
radioactive. The same effect was obtained with 3 On: Absorbing the 


reaction products in water, containing methyl red, proved their acidity. 
HCl was nephelometrically determined with agNO,. Measurement of radio- 
activity in sections through the silver tableté proved that radioactivity 
decreased in the entire volume of tablets, i.e. that no surface reaction 

was concerned. The diffusion 3 chlorine ions by silver was, proven on a 
silver single crystal with Cl-". Fig. 2 shows the change of ‘the radio- 
activity of Ag in various N, + CoH mixtures at 300°C, Fig. 3 log c (C 
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1. Institut fizicheskoy khimii Al SSSR, 2. Chlen-korrespondent 
AN SSSR (for Roginskiy). 
(Catalysts) (Silver) 
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AUTHOR: Roginskiy 

TITLE: Kinetic isotope effects in simple and complex 
reactions 

PERIODICAL: Kinetika i kataliz, V. 2; noo 53 1961, 694-704 
The kinetic isotope effect (KIE) is defined as any 

change in the nature and velocity of the processes arising from 


a change in the isotopic composition and structure of the 
reactants and catalyst. As a measure of KIE is taken the ratio 


a of the velocity constants (x) of the reaction of isotopic 
molecules or their fragments: 5 = k,/Ky ~ vio » where ‘| 


vy and vy, are the respective reaction velocities. Starting 


with the above definition, a theory is developed of KIE in com- 
plex heterogeneous and homogeneous reactions, with special 
emphasis on recent advances concerning the appearance of complex 
nd its influence on the develop~ 
ment of anomalous KIE in atalysis. Detailed 
mechanisms are proposed s in the gas, 
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Surface and solid-body stages. The theory is illustrated with 
examples of Hy and De chemisorption on zinc oxide, distribution 


of various hydrocarbons in the Products of synthesi 


Care is 
y and secondary KIE 
“wise reactions. In conclusion, 


depend 
» Thus, 
in the case of metals 
thin layers of a non-metal (oxy 
riably on P 
chemisorptive film, 


chemi- 
on Ga or some 
considerable practical 
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and theoretical difficulties associated with studies of the KIE 
in catalytic reactions, the author regards the subject as very 
promising for further investigations, 8.E. Shnol! is 

mentioned in the article in connection with his contributions 
in this field. There are 1 figure and 9 references; 

7 Soviet-bloc and 2 non~Soviet=bloc, The two English-language 
references mentioned ares Ref, 2: R.P, Bell - Adv. catal,, 

4; 151, 19522 ‘Ref, 3: G. Parravans, H,G. Friederick, 

M, Boudart ~ J, Phys. chem, 63, 1144, 1959, 


ASSOCIATION: Institut khimitheskoy fiziki AN SSSR 
(Institute of-Chemical Physics of the AS USSR) 
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AUTHORS : Popov, V.I.. Roginskiy, S.Z. 
oe ee ene Oe 


TITLE: Kinetic isotopic effect (KIEF) and the mechanism of 
oxidation of hydrogen on platinum 


PERIODICAL: Kinetika i kataliz, v.2, no.5, 1961, 705-709 


TEXT 3 In the authors’ opinion, measurements of kinetic Ltsotopic 
effects of catalytic reactions during isotopic exchange in one or 
more reacting components can provide information on the nature of 
the controlling stage of the precess and the structure of the 
intermediate complex formed during this stags, For this reason, 
they measured the kinetic effect of oxygen on the basis of ths- 
separation of a mixture of its isotopes during oxidation of hydrogen 
on smooth platinum, The reaction was carried out in the: 
temperature range ~78 to 400°C, As a catalyst, platinum wire of a: 
geometrical surface area of 30 em? was used: the mixture used 

was Ho309 = 12:1 with an initial pressure of about 0.3 mm Hg. The 
isotopic composition of the starting and unreacted oxygen was 
determined with a mass spectrometer (relative accuracy . 0.6%). 
From the isotopic composition, the concentration of 018 in 

oxygen of the water formed was caltulated, The degree of isotopiz 
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separation was calculated from 


(019) starting 


fol 
se lavavtine 


Oxidation of the unreacted oxygen resulted in some enrichment 

with the 018 isotope, The value of the kinetic isotopic effect 

of oxygen changes steadily with increasing temperature of the 
reaction from 1,05 at =78°C to L.OL at 400%C, From tha plot of 
log S against (1/T) the difference in the energy of activation AE 
of the reactions, with 016018 and o16 was calculetei (the 
presence of ost 8. the concentration of which in the mixture of 
isotopic oxygen molecules is by one order below thar of 016018 was 
neglected) as 20 + i0 calfmole, AEg calculated for isolated 

015 .. ol and of6.018 bonds equals 60 cal/moie. Comparison 
of the above two values leads to the conclusion that the oxygen 
isotopic effect sould be due te the kinetic evage of the oxidation 
of hydrogen in which the formation of an intermediate compisx takes 
place only with some weakening of che bonds ps ween oxymen aroma as 
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compared to their original state and not their complete split, 
The authors express the view that the controlling stage in the 
Oxidation of hydrogen is chemisorption of oxygen on activated 
platinum: - Bi . 

Pe + 0, => Pt” (0,) 


Acknowledgments are expressed to I,I.Tretyakov for his advice, 
There are 1 figure, 1 table and 8 references; 6 Soviet=bloc and 


2 non-Soviet-bloez, The reference to an English language 
publication reads as foliows;3 Ref ,.23 L.C.S.Melander, Isotope 
Effects on Reaction Rate, Ronald Press, NoYo, 1960, Ve 


ASSOCIATION: Institut khimicheskoy fiziki AN SSSR 
{Institute of Chemical Physics AS USSR) 
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AUTHORS: Kushnerev, M. Ya., Linde, Vv. R., and Roginskiy, S. Z. 

TITLE: The electric conductivity of cobalt-manganese spinels with 
additions of lithium-, titanium- and copper oxides 

PERIODICAL: Fizika tverdogo tela, v. 3, no. 2, 1961, 384-394 

TEXT: After a detailed discussion of Western publications, the present 

paper deals with the results obtained by studying the structure and the 

electric conductivity of "“direct* (Coda, 0,) and “inverse" (Mnco,0,) 


cobalt-mangenese spinels with Li-, Ti- and Cu admixtures, Colin, 4 is a ve 


nearly direot tetragonal spinel with the parameters a = 5.72 kX, 
c= 9.29 kX, the parameters of the oxygen anion x = 0.327, z = 0.365 and 
a cation distribution (per unit cell): 


2+ 3+ e+ 34 a- es nen m ; 
Cog” glins” 9 (Co, pin?) 9 ]955 3 MnCo,0, is a purely "inverse" cubic spinel 
with the parameters a = 8.27 kX, u = 0.382 and the cation distributions 


3+ 2+ nid nen ay net 4e 247 ,2-- ; 
a) Cop [nim Cag ]33 or b} Co, [uns Gog Hope . The composition of the 
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specimens investigated is given in the table. The specimens were obtained 
by heating of spinel powder with the corresponding oxides in corundum 
crucibles in air et 1200 C for 2 hr. The agglomerate cbtained was again 
finely ground end heated under the sama sonditions, after which it was 

slowly cooled to room temperature. The alloys obtained were first 

subjected to X-ray examination, The electric conductivity of the speci- yf 
mens pressed to 24°88 mm tablets wag investigated within the range of 

100- 600°C by means of d.c. probes; the measurements were carried out in 
quartz vacuum celis. Tne specimens were first heated in the cells at 


1078 mn Hg at 650°C for 2 hr, after which pure argon was introduced (up 
to 5 mm Hg): in this atmosphere the specimens remained till temperature- 
and resistance eauilibrium had been established: only then were the 
measurements csarried ont. Control meesuremenits were carried out at 
higher and iower ‘temperature. The measured values cbtained were trans- 
lated into specific valv@s. The X-ray structural investigations produced 
the following result: Li-admixtures to a "direct" spinel caused the 
reconstruction cf the tetragonal latvice to ea perturbed cubis spinel with 
parameters similar tn tne “inverse?” spinel. If one assumes that the 
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Li-atoms replace part of the Mn<cations in octahedral order, this substitu- 
tion process may be rspresensed by: 


Li , 2+ 5 ee 2- oe : 
CoMn,0, —=9 Co [ng* D853 ]04 (a), LiMn, 0 ; Lilin, 0, é 
Radiographically, the line of the spinel LiMn50, could be determined. With 


the introduction of Li into the cubic lattice of the "inverse" spinel, the 
tetragonal distortion of the lattice increases; a decrsases linearly with 
growing Li-concentration. Li* in octahedral order substitutes Mn+; 
+ 2 . “ : : 
Co? funS* Lid co?* Joo (o). In the final resuit a Li-Co phase of the 
“% 4 


t 
compositicn Li Cs O results, which crystallizes cubically with a para- 
X "1+x 


meter of about 4.2 A. An addition of 5% titanium to a "direct" spinel 
causes a considerable disturbance of the tetragonal lattice, without, 
however, a new phase occurring; higher additions cause a re-formation of 
the lattioa to rhombohedral structure when an ilmenite-type lattice com- 
¢ pound is formed. With 51.4% titanium, the spinel phase vanishes com- 
pletely, and small vestiges of titanium oxide occur. Analogeovs phenomena 
occurred with an addition of titanium to an “inverse” spinel. In general 
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the following holds: 
Pids Ti O05 
GoMn,0, —----9 CoPi 0, 2MnTi0, (a); MnCo,0 ---~*> MnTi0,, 


Foye, roto "direct”™ spinel causes the forming of a ae ; 
shu n. A re-formation of the tetragonal lattice to a cubic 
aay 


20oTi0, (ob). 


An addition of 
substitution so 
lattice acesri:z 

anes QO 


CoMn.0, + Cx distorted x 
MnO, Ota oo (distorted) x 


occurs. The “inverse* spinel reacts quite differently with CuO: Up to 
25 at% Gu, no chemical reaction at all occurs between MnCo,0, and Cud. All 


specimens (no. 19, 20, 21} showed lines of the pure, very: weakly deformed 
MnCo,0,; of copper ox:de and of cuprous oxide. The results obtained by 
measurements of Sere: wnduotivity are shown in Pigs.3 and 4. As may 
be seen, the introduction additions to "inverse" spinels produces no 
qualitative effect o(T): also the activation energy of conductivity 
remains constant. investigated were p-type semiconductors. 
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The o(T)-measurements of all specimens showed that the mechanism of the 
electric conductivity of the complex spinels cannot be. brought into line 

with the model by Verwey. As regards the effect produced by the various 
admixtures it is not the structural change that produces an essential 

effect upon the electric properties of the spinels, but the valence state -. 
and the chemical composition of its cationic components. The authors 

finally thank A. I. Zaslavskiy for discussions and V. F. Shustov for his cos 
help. K. P. Belov, Ye. V. Talalayeva, and B. T. Kolomiyets are mentioned. ~~: 
There are 5 figures, 1 table, and 17 references: 5 Soviet-bloc and : 

6 non-Soviet-bloc. 


ASSOCIATION: Institut fizicheskoy khimii AN SSSR Moskva (Institute of ve 


Physical Chemistry of the AS USSR, Moscow) 


SUBMITTED: April 8, 1960 (initially) and October 1, 1960 (after 
revision) - 
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‘ Legend to the figures: 

.The numbers beside the 
straight lines are the 

. numbers of the specimens. 
The ordinate is log o + 6, 

‘where o is the specific 
electric conductivity. 
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% 5/181/61/003/002/010/050 
The electric conductivity of wee B102/B204 Ata: 
ie ; , : 
lope Gedcnestan nie ALi Ofpatsan cinumean 
peer) (pnd. 1) 
Hs Como +§.2Lt Tae Matas ao ay tect : a 
17 CoMn,Q, + 1.4L 3 : Mn O34 > 36,0L! 4 a 
12 *CoMnaQ, -+ 35.4L1 4 MaGet + an 
13 CoMn,O,4 + 45.0L!i oo) Mateass od 5 STi 
15 CoMngO, + 5.3T! 6 nC 25! ii oT! 
16 CoMn204 + 10.4T! 7 Maro $e . : 
Hs Cohn 5 MaGocO, + 52,5TI 
+51, ; 
B Comat s0Cu | 19 MaCoaO4+$.0Cu 
23 CoMngO, + 10.0Cu 2. aac om so Oe | : 
24° CoMngO, + 25.0Cu 21 MnCo30,4 ; jee cae 
i ' a 
Legend to the table: 1) no. of specimen; 2) “direct” spinel; 3) MARTEESS ee 
‘spinel. a . : 
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AUTHORS: Linde, V. R., Margolis, L. Yae, and Roginskiy, S. Des 


Corresponding Member AS USSR 
TITLE: Catalytic Properties of Cobalt - Manganese Spinels 


PERIODICAL: Doklady Akademii nauk SSSR, 1961, Vol. 136, Noe 4, 
pp. 860-863 . 


TEXT: The present paper deals with the effect of the structure of spinels 
CoMn204 and MnCo204 upon the catalytic action in propylene oxidation. 

The catalytic activity was determined by measuring the oxidation rate of 
propylene with O9 in a stoichiometric ratio of C3H6 309 = 2:9. The reaction 
product contained COp gas and water. The specific surface of the catalyst 
was determined by the BET method from the equilibrium isotherms of 

krypton sorption. The specific surface was 0.70 m2/¢ for CoMn204 and 

0.25 m@/g for MnCog04. The reaction took place at a constant initial 
mixture pressure of 0.450 mm Hg and in the temperature range of 

2009 - 350°C. For purification, catalyst specimens were heated in vacuo — 
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(10-6 mm Hg) at 550° for 4 hours. The resulting water was frozen out. C09 

was removed by absorption. The reaction kinetics obeys a monomolecular 

law. The diagram of Fig. 1 with the coordinates log P = f(t) contains the 
kinetic isothermal lines for the oxidation of the 2C H6+900 mixture on 
MnCo904 at 250°C. On the assumption of a monomolecular law, they have a 
linear course, while the assumption of a square dependence leads to 
distortion. C09 molecules probably form complexes of the type coz on the 
catalyst surface. The specific rate constant KI calculated by a reaction 
equation of the 1st order remains steady (Fig. 2). For a 2C3H6+902 / 
oxidation at different temperatures, without removal of C09, the total 
velocity may be calculated approximately with a reaction equation of the 
ond order. The specific constant KII, referred to surface unit of 1m2 v 
catalyst, was found for each temperature. KII is a function of the 

initial pressure of the mixture. The reaction rate was found to be 

independent of the propylene goncentration. An increase of the 09 content 

from 0.096 to 0.433 mm Hg lea to an increase of the reaction rete. The 

latter depends on the 092 concentration according to equation 
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Spinels 


max[Py ]! [P, u.]°: It has been earlier pointed out that Q2 undergoes 
a chemically irreversible sorption on yoen spinels, the kinetics of — ; 
1/9 for MnCo904 and & = ato logt for 
-Colin,o0,. & = occupation of surface, t = time. Measurements of chemosorptim 
for the activation z 
energy: 18 kcal/mole for CoMn,0, and 14 kcal/mole for MnCo904 for 
& = 0.03 cm? /m2, temperature range 2009-3509C. The problem as to whether » 
heterogeneous mechanism, was 
; studied by the method of the separate calorimetric procedure devised by. -| 
A. A. Koval'ckiy and M. L. Bogoyavlenkaya (Ref. 9).The :reaction vessel 
was 50 mm in diameter. A nichrome constantan differe 
was used for the measurement of the temperature difference. For both - 


catalysts oxidation took place on the surface at 300 7 
0.5 and 40.0 mm Hg over a purely heterogeneous mechanism. The structural 


formula of the spinels Co2+(Mn2*Nin?*)04°~ and Co2+(un2+Co+)og%- shows that 


chemosorption obeying equation & = At 


of O05 on both spinels yielded the following values 


oxidation takes place by @ homogeneous or & 


GSA Es SR FESS FL FORINT OLAS RATS No SeceneY aver 


ntial thermocouple |. .—= 


© and a pressure of -- 


CIA-RDP86-00513R001445: 


Mn cations present on the surface constitute more intense electron donors ©. 


- for oxygen atoms undergoing sorption, than Co cations. There are 4 
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of Physical Chemistry, Academy of Sciences. USSR) ee 
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SUBMITTED: 
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ana . “the | p 203864902 at - 
4 nd to Fig- 1: Kinetic isotherms for the oxidation of 203n6 20 Be 
fr) 2 ts 
‘ 250°C « po = 0.522 mm He, a) minutes. 
2: Dependence of specific r 
) = spec. 


- ot ,If “a 
ate constants s +¢ on., od 
Legend to Fig. | | 
initial pressure Por @ 
Legend to Fige 33 Kinetic isotherm q sa 
12350°C, S=0.14 m5 92300°C, S=0.25 24 52250°%s 
5.0.50 m2 a) minutes b) mm. 


s for oxidation on CoMn0, ee 
gn0.50 m23 4=200°C, 
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AUTHORS 8 Pokukina, Ye.Soa | oginskiys SsZey Corresponding Member AS 
USSR, Sakharov, MoMes fTopchiyevs AoVes Academician, 
Geyderikh, M.A., Davydovs B Eo, and Krentsel', Bede 

semiconductors obtained py heat 

lonitrile 


Catalysis on organic 
treatment of polyacry 


auk SSSR, Ve 1375) nos 


of the pibliography and the ge- 
+ of the catalytic meachanism that organic semicon= 
a considerable electrical con- 
ductivity at room temperati ta in redox reac- 
tions. Only qual jJable so far, it was the purpose 
tigate ty catalytic activity of polymer semicon= 
ductors containing & system 0 edox reactions in the 
gaseous and vapor phases. The authors have ¢ rom 
polyacrylonitrile (PAN) o Data on preparation and electrical properties of 
this material are given in Ref. 7 (A.V. Topchiyevs M.A. Geyderikn et alo, 
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DAN, 128, 312 (1959) )» and have been reported by M.A. Geyderikh at the In- 
ternational Symposium on Macromolecular Chemistry on June 14 = 18, 1960. 
Two PAN samples were used: PAN-1 to which 0.01% CuCl, was added prior to 


heat treatment, and which had @ specific surface of 0.06 n’/g (determined 
by means of krypton)» and PAN-2 without copper admixture and with 4 speci- 
fic surface of 0.04 m2 /g@- Catalytic agtivity was studied in an apparatus 
similar to that of G.M. Schwab, N. Theophilides (Ref. 13, see below). The 
catalysts were annealed at 4506 for 1-3 hr prior to the experiment. Con= 
siderable catalytic activity was only observed in the decomposition of 
formic acid. Experimental. data are given in Table 1. The copper admixture 
was found to be of minor importance. As the change of the decomposition 
rate v of HCOOH was determined by the continuous method on a stepwise rise 
o’ temperature, & constant rate of acid addition, and a low degree of con= 
ve: 3ion (1 - 10%), the activation energy could be calculated from log V = 
= £(1/t). It was 21 kcal for PAN-1, and 25 kcal for PAN-2. The catalytic 
activity of the samples increased from experiment to experiment until it 
reached & constant value. Activation energys however, remained nearly con- 
stant. A catalytic action of PAN on the decomposition ef hydrazine hydrate 
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in NH, and N, was observed only at high temperatures (250°) at which 


the reaction on the glass surface of the vessei and homogeneous decompo- 
sition play an important.role, The specific activity'of PaH.with respect . 
to the decomposition of HCOOH is explained by its chemical structures 
[he N-atoms in the chain of the.conjugate bonds are assumed to act as ad- 
sorption centers ,for the acid moleculese: . By changing .the, chemical and 
electrophysical properties of polymers with conjugate double bonds, high- 
ly selective -catalysts should be obtained-which are comparable.te those 
used in fermentative catalysis. This is the reproduction of a report 
deliveted: by.SoZs Roginskiy., Corresponding:-Member: AS USSR, before the- 
Uehenyy Sovet Instituta khimicheskoy fiziki Akademii‘nauk SSSE (Scienti-~ 
fic Council of.the Institute..of Chemical-Physics of ‘the Acadenay .of * 
’Sciences USSR) :on’.May 27%: 1960.’ Mention. ia:-made.of, AgA-: Berlin; L.A.~ 
‘Blyumenfelidy NeN, Semenov. (Ref, 112. Izve. AN SSSE,"OKhE, °1 7 N00. 95 - 
1689), .There.aré 1 figure,.:2. tables, and 14 referencess.8 Soviet-bloo | 
and 6:non“Soviet-blocs The 3 references to English language™ publications 
read as: followse K. Tamaru,: Ts Shimada, Bulls Cheme Socs Japany 316.141, . 
(1958); DeD. Eley, Res. apple Inds 12, 293 (1959)3 GoM. Schwab, No. . 
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Table 1: Results of experiments 

on the decomposition of formic acid 
on PAN-1 and PAN-2. Legends 

(1) Number of experiment; (2) 
temperature, °c; (3) formation 
rate of gaseous products, ml hr} 
(4) H,/CO ratios (5) rate of 
addition of formic acid vapor}; 

(a) PAN. 
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AUTHORS s ALitshulers O. Ve» Vinogradova; QO. M.;_Ro inskiy, Se 2:9 
i Corresponding Member AS USSR, and yanovakiys; uM. I. 
.  PITLE: Preparation of high-purity hydrocarbons by the method of 
thermo-desorption chromatography 
PERIODICAL: Akademiya nauk SSSR. Dokiadys Y° 440, nO-~ 6, 19615 4307-1309 
graphy to preparative 


TEXT: The applicability of thermo-desorption chromato 
uses Was studied. Isolation and purification of propy 
example. The methods were studied by M- I. Yanovskly> Se 
hang (ZhPKh, 349 4084 (1960) )- The laboratory 8P 

n series; which were filled 


Lu Prei - ¢ 
consisted of adsorption columns connected i | 
with the same or aifferent sorbents. After & certain section of the ae : 
adsorption Layer had been saturated by the mixture of the gases to be “* x 
the columns were immersed gradually into 
ible to obtain somplete desorP 


Lene was selected as 
N. Oziraners and 
paratus used 


an oven heated to 
tion of propylene 


separated, 
200-220°C> Tt was not poss 
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at temperatures below 200°c. At higher temperatures, secondary reactions 

may occur in the heated zone, Gas samples were taken at the column outlet 

and their composition was determined chromatographically. Helium was used 

as inert carrier gas. A katharometer or an ionizaticn detector with a 

Pm source were used to detect the components of the mixture. Coarse and y 
close-grained silica gels and alumo gels of various types ag well as 

active carbon were used as adsorbents. 10 - 20 liters of the mixture could 

be separated with a sorbent volume of 1 liter and a temperature of -20 to 


-30°C of the cold section of the column. The content of propylene in the 
initial mixtures was varied from 25 t& 98%. Moreover, they contained 
different volumes of ethane, propane, ethylene, acetylene, and hydrocartons 
boiling higher than propylene, as well as #0 and sulfur-containing 


compounds. First, the partition capacity of the sorbents for the mixture 
of propylene and one of these components was determined. It was 
characterized by the ratio Vp comp! YR C He” Based on these values (V2 Bree, 


suitable sorbents and their sequence for isolating the propylene from the 
mixture were selected. The effect of the serbents is shown in Table 11% 
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silica gel 


alumo gel 


It has been established that the less 
and propane; concentrate in the first fractions; thereafter; 


found at the column outlet. 
the column end, admixtures were 


ethane, ethylene, 
only propylene is 
desorbed by heating 


intensively sorbed than propylene. 
revealed that the admixture of propane, 
propylene is most difficult, can be reduced to traces, 
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admixture to be removed 


heavy hydrocarbons (boiling point > 50°C) s 
CS,5 mercaptans, acetylene, ethylene, ethane, 


‘HAS . 


2 


propane; carbon sulfochloride, ethane, 
ethylene, cs, 


ditto + cH, and H,0 


sorbable components, such as air, 

In the ultimate gas samples 
found which were more 
The use of the highly sensitive detector 
the separation of which from 

Thus, it is possible 


\ 


+o obtain pure propylene even from initial mixtures poor in propylene. 
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The purification coefficients do not become worse, when passing to the 

range of propylene with very low admixture concentrations. This is an 

advantage of the present alternative as compared with the rectification, 

since it ensures a very high degree of purification. Unlike in development x 
’ chromatography, the components are isolated undilute in thermc-desorption 

chromatography. Moreover, this method can be appiied to cbtain further 

components of the mixture in pure state (e. g., benzene, cyclohexane). The 

paper by Ye. V. Vagin, Gazovaya khromatografiya, Tr. I Vsesoyuzn. konfer., 

Izd. AN SSSR, 1960, p. 118, is mentioned. There are 4 figures and 3 Soviet 

references. 


ASSOCIATION: Institut khimicheskoy fiziki Akademii nauk SSSR 
(Institute of Chemical Physics of the Academy of Sciences 
USSR) 


SUBMITTED: June 23, 1964 
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"Calculation of zero energies.” 


CHEMISTRY (PHYSICAL), SOCIETY OF (French) - 12th Annual Meeting - 
Paris, France, 4-8 Jun 62 


Institute of Physical Chemistry, Academy of Sciences USSR 
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AUTHORS : Roginsiiy, 3. %., Zhabrova, G. My, Gordeyeva, V. Aes 
Yegorovy Yee Vey Kadenatsi, B. M. and Kushnerev, M. Ya. 


PITLE Mhe use of ionizing radiation in investigation of topo- 
chemical processes 

SOURCE: Trudy II Vsesoyuznogo soveshchaniya po radiatsionnoy khi- 
miie £d. by L. S. Polak. Moscow, Izd-vo AN SSSR, 1962, _ 
666-673 ne 


MXP: A study was made of the differences between the topochemical 
processes of thermal decomposition and of decomposition, using 0.6 

_ 2 Hey electrons. The substances decomposed were copper oxalate ae 
(cuc,0, .1/2H,0) and nickel oxalate (NiC,0, «2H,0) which were pre-. y 


pared by precipitating nitrate solutions with oxalic acid at 50°C; 
the samples were in the form of thin layers of powder. Thermal de-. 
composition in vacuum at 280°C yielded 85% Cu + 15%5 CuO and 95% 
Ni + 2.0% NIO + 3% undecomposed residue. Thermal dec omfosition jin 
_air at about 300°C yielded 50% CuO + 50% Cu,0 and 100% NiO. Klec~ 
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tron irradiation (3.6 x 107: - 5.35 x io.” rad) at 100°C yielded usu- . 
ally pure metals with large (10 - 40%) residues undccomposed oxa- 

lates; the metal yield increased with the radiation dose. strong 
preliminary irradiation (at least 0.6 x 109 rad) accelerated strong- 

ly the subsequent thermal decomposition in vacuum. The mechanisms 

of thermal and electron-bombardment decomposition were the sane; 

holes generated by heat or irradiation neutralized partly or com- a 
pletely the double charged oxalate ions which then moved to the ‘ 
surface and were emitted as C053 electrons also generated by heat te 


or irradiation neutralized the doubly. charged metal cations which 
yielded pure metals. Oxides were formed as an intermediate stage 
in the production of pure metals; in air, oxides were produced al- 
so by oxidation of the pure metal products. ‘the essential ditfer- 
ence between electron bombardment and heat lay in the greater car- 
rier-generation efficiency of the former. There are 2 figures and 
1 table. 


ASSOCIATION: Institut tigicheskoy khimii AN SSSR (Institute of 
aust . Ph Sical Chemistry, AS USSR); Institut khimicheskoy fi- 
“Card 2/2 21Ki AN SSSR (Institute of’ Chemical Physics, AS USSR) 
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aes (Catalysis) (Gas chromatography) 
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Ratio of concentration Cp of Cl in the gas leaving the :olumn to 
initial concentration Cy is 


Cc : ony 

B x Kx : Kops 

i = cp(- =) = oo (6) 

e exp ( 5) eZ exp{ ij (6 

where x is the full iength of the adsorbent column. Since the we 


fall & is many times smaller than length of the column x ana 

consequently, Cg is many times smaller than C,. In the . 

second stage of the process a front of the adsorbate is formed and 
the 


the expression for length of the aztive layes of the svlumn is as 
follows? : 
v ue F 
L cad EO ae pa ees By 
m dR 7 ANG 
where v9 is initial velocity of the front movement XR 18 4 


constant for the disintegration of Ci.and N- ia the maximum 
quantity of gas which <an be retained by 2 unit soanme OF the 


Card 2/3 
LEPES NATAL A  SERE LE OE PEE 
oh ERPS TETSES APT ECA REIT PERE Ta Beth DH ie a a4 - 


APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0014451 


Br EERSTE AN 9 REI RS RON 


EO ERS Es 


EPRONE FOR RELEASE: Tuesday, August 01, 2000 CIA- BDRES: opt en vets: 


EAP MOSER Sette EGR SETS 


/ S/186/62/004/001/003/008 
Physico-chemical features ... E075/E436 


column, When the front of the adsorbate ceases to move the final 
distribution of Cl concentration is established in all the colum. 
The part of the column from the initial section to x = Lian 

is practically saturated and the concentration in the gaseous 
phase falls to CL “bg. Below this layer the concentration falls 
exponentially, Thus the final concentration of Cl in the eluent 
is approximately 


st: eae [- eS Em) tat | (15) NY 


6 


Therefore, for practically complete removal of radioactive gas, 
the length of the adsorbent column x _ should not exceed double 
length of the main operating length x = 2Ln Conditions 
approximating those considered above may be encountered in the 
movement of air containing pure isotopic radioactive halogens 
through rocks and soil. There are 3 figures. 


SUBMITTED: January 12, 1961 
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Shibanova, M.D. 


TITLE: The change of emanation capacity and the evolution of 
surface gaseous marker during dehydration of hydroxides 


PERIODICAL: Radiokhimiya : ve, nod, 1962, 355-364 


TEXT: The authors studied the processes of dehydration of metal 
nydroxides Leading to changes in their structure and ppeesthe 
surface, using the classical emanation method with Tha2e , as well 
as the method developed by one of the present authors (C. Jech. 
Radioisotopes in Scienti ic Research. (Proc. First UNESCO Internat. 
Confer) +, V2: 491. London, Pergammon Press, 1958). In the 

latter method inert radioactive marker gases are introduced into a 
solid by pombarding its surface with the gaseous jons ina high 


frequency electric discharge. mhermogravimetric and X-ray 
be analyses were also used. The nydroxides studied were 
". gn (OH) 2, Ni(OH)2, Mg (OH) 2 A1L(OH) 3, zr(OH), and Th(OH) 4 
The nydroxides were heated uP to 600°C. The radioactive methods 
indicated the initiation of the dehydration processes with great 
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